The effect of post-translational and process-induced modifications on the multistage gas-phase fragmentation reactions of protonated peptides.
Significant effort has been extended in recent years toward the development and application of 'targeted' approaches for the identification, characterization and quantitative analysis of post-translational or process-induced protein modifications, based on the multistage tandem mass spectrometry (MS/MS and MS(3)) fragmentation reactions of their proteolytically derived peptide ions. Although these approaches have been successfully employed to date, the development of an improved understanding of the mechanisms and other factors (e.g., proton mobility, peptide conformation, product ion structures, etc.) that influence the multistage fragmentation reactions of modified peptide ions would facilitate further advances in the field. In this review, the important role of such mechanistic studies for rationalizing the effect of post-translational (e.g., phosphoserine- and phosphothreonine-containing peptides) and process-induced (e.g., oxidative modifications of methionine- and S-alkyl cysteine-containing peptides) protein modifications on the multistage collision induced dissociation gas-phase fragmentation reactions of proteolytically derived peptide ions are highlighted. Furthermore, recent efforts toward the development of chemical derivatization strategies for controlling and directing the gas-phase fragmentation reactions of protonated peptides toward the formation of analytically useful fragmentation pathways will be discussed, as well as the use of alternative dissociation techniques including electron capture dissociation (ECD) and electron transfer dissociation (ETD).